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Abstract
Excellent progress for all students is an ambitious but necessary goal if we are to improve the life
choices of all students. At the moment, we are not serving all our students well despite the best
efforts of teachers. We need to look further afield to the curriculum and assessment regimes that
drive current practice. Grouping students by ability and offering a watered-down curriculum for some
is not the answer. Evidenced-based learning progressions that point to what is important in ensuring
all students build a deep, well-connected understanding of mathematics over time is what is needed
to support reform at scale. Where the evidenced-based tools and resources produced by this type of
research are used to identify and respond to student learning needs in relation to what is important,
it has been shown to make a significant difference to student outcomes and engagement. Adopting
a targeted teaching approach means that not everything has to be differentiated and not everything
needs to be considered as often or to the same depth. Time can be spent researching challenging
but accessible tasks and developing a culture that supports and rewards persistence, effort and a
growth mind-set.
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Introduction
Excellent progress for every student is the ultimate goal of all those involved in education. However,
the continuing decline in Australian students’ performance on international assessments of
mathematical literacy (Thomson et al., 2019, 2020), and concern about the continuing decline in the
number of students able and willing to undertake the more advanced mathematics subjects in the
final years of secondary school (Wienk, 2020), suggest that while some students are doing very well,
schools are not supporting all students to make excellent progress in mathematics.
There is ‘long tail’ of students who may be up to seven years behind their higher achieving peers in
curriculum terms (Masters, 2013; Siemon & Virgona, 2001), and who disproportionally come from
disadvantaged or lower socio-economic backgrounds (Thomson, 2021). This is inequitable in a
country that prides itself on a fair go for all and aspires to ‘excellent progress for all students’.
There are many reasons for this state of affairs, but an important one is the expectation that all
students, irrespective of where they are in their particular learning journey, should attempt to
master all aspects of the mathematics curriculum at their year level. This situation is exacerbated
by the fact that school mathematics tends to be presented as a set of disconnected skills to be
demonstrated and practised rather than explored and discussed, with little or no indication of what
aspects of mathematics are more important than others in progressing students’ mathematics
learning (Siemon et al., 2012).
This raises the important question of what constitutes excellent progress. One view of what this
might involve is given in the Gonski-led Review to achieve educational excellence in Australian
schools – that we should aspire to ‘Deliver at least one year’s growth in learning for every student
every year’ (Department of Education and Training, 2018, p. x). But my question is, ‘growth in relation
to what?’ Is it in relation to all aspects of the year-level curriculum, or what learning progression
research suggests are the key ideas needed to sustain and support further learning in mathematics?
If a years’ growth is defined in terms of year-level curriculum, it serves to maintain the status quo.
For example, a Year 4 student who is five or so years behind their high-achieving peers, will still be
five or more years behind their high achieving peers in Year 8 even if they have all achieved at least
one year’s growth in all of the intervening years. This is not excellent progress. Accepting the status
quo or considering alternatives to ‘presenting the curriculum in year-level packages’ (Masters, 2017,
p. 2) risks entrenching the practice of ability grouping, which is known to have a negative impact on
student learning, self-esteem and confidence, and reproduce social inequality (e.g. Boaler & Staples,
2008; Francis, 2019).
Another problem with the Gonski view is that ‘at least’ suggests something a bit more than one
year’s growth rather than a lot more. We can and should be aspiring to deliver whatever it takes to
ensure all students have the opportunity to engage productively with the curriculum at their year
level or beyond. Teaching all aspects of the curriculum and grouping by ability is not the answer.
Identifying where students are in relation to important mathematics and focusing on what is known
to make a difference through targeted teaching and creative mixed ability teaching is what is needed
(e.g. Breed, 2011; Goss et al., 2015; Siemon, Banks, & Prasad, 2018; Sullivan, 2011). And this is where
research-based learning progressions/trajectories (LP/Ts) like the ones we have developed for
multiplicative thinking (Siemon et al., 2006; Siemon, 2019) and mathematical reasoning (Siemon,
Callingham, et al., 2018; Siemon et al., 2019) can contribute.
In recent years, attention has turned to the development of evidenced-based LP/Ts as a means
of identifying what mathematics is important in ensuring students build a deep, well connected
understanding of mathematics over time (e.g. Confrey et al., 2014; Siemon et al., 2006, 2019).
Typically, this work also provides assessment tools to identify where learners are in their
mathematics learning journey, and instructional materials and/or teaching advice aimed at
progressing that journey from naïve to more sophisticated understandings.
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What differentiates this work from the sort of progressions derived from the analysis of large data
sets, such as NAPLAN, is that it is independent of the curriculum. The purpose of LP/T research
is to identify and test ordered networks of key ideas and strategies rather than determine where
students might be in relation to the curriculum. LP/T research starts out with an extensive review
of the literature in a particular field to identify key ideas and establish a hypothetical learning
trajectory. Assessment tasks are devised and trialled to test the hypothetical trajectory, and the
results analysed using Rasch analysis (Bond & Fox, 2015), which allows item difficulty and student
performance to be measured by the same unit and placed jointly on a single scale. This approach
supports inferences about what students located at roughly the same points on the scale are able
to do and what is likely to be within their grasp with teaching targeted to learning need, as detailed
analyses of items located at similar points on the scale can be used to develop teaching advice
about where to go to next.
In developing the LP/Ts for multiplicative thinking and mathematical reasoning, rich assessment
tasks and partial credit scoring rubrics (Masters, 1982) were used to identify qualitative differences
in students thinking, and to identify the ‘big ideas’ without which progress in these domains would be
impacted. For multiplicative thinking, this work resulted in two assessment options that can be used
to monitor students’ growth over time on the same scale, and an evidenced-based LP/T that includes
targeted teaching advice in the form of the Learning assessment framework for multiplicative thinking
(LAF).1 For mathematical reasoning, the research resulted in four assessment options for each area
of mathematical reasoning (i.e. algebraic, geometrical, and statistical reasoning) and evidencedbased LP/Ts and targeted teaching advice for each area.2
Taken together these resources provide a basis for teachers ‘to make decisions about the next
steps in instruction that are likely to be better, or better founded than, the decisions they would have
been made in the absence of that evidence’ (Wiliam, 2011, p. 43). Understood and enacted in this
way, research-based LP/Ts can sit alongside mandated curricula to help teachers identify where
students are and where to go to next in relation to important mathematics. In addition, by pointing
to what is critical in progressing students’ mathematics learning over time, research-based LP/
Ts can also be used to identify key stages in schooling by which certain big ideas need to be in
place in order to support further mathematics learning. Prioritising these in planning is essential in
preventing the mathematics achievement gap from widening the longer students spend in school.
Targeted teaching has been found to progress students’ mathematics learning by much more than
one year’s growth in less than a year (e.g. Breed, 2011; Siemon, 2017, Siemon et al., 2018a). It’s not
rocket science – focusing on those things that have been shown to make a difference, will make a
difference.

Conclusion
Excellent progress for every student is an ambitious goal, but it will not be achieved by expecting
all students in a particular year level to demonstrate every one of the content descriptors at that
level at the same time in the same way. Neither is it an either/or situation as suggested by Gonski
(Department of Education and Training. 2018). Evidenced-based LP/Ts that point to the ‘big ideas’
of mathematics, the connections between them, and their likely development over time, can help
teachers better navigate the curriculum by pointing to what mathematics is important. This means
that not everything needs to be differentiated and not everything needs to be considered as often or
to the same depth. By providing valid assessment tools that identify where students are in relation to
what is important, starting points for teaching can be identified; and by providing targeted teaching
advice to support teachers to address student learning in relation to what is important, we can

1
2

https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/maths/assessment/Pages/scaffoldnum.aspx
http://www.mathseducation.org.au/online-resources/introducing-the-rmfii-resources/
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work towards excellent progress for all students. This will not be easy, but effective teaching never
is. There is no single way to implement a targeted teaching approach and while some approaches
appear to be better than others, successful implementation depends very much on the good will and
commitment of all those involved, particularly school leadership.
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